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Review of 'white Papers’ on Oregon Forest Practice Rules as they pertain to
Oregon's Coastal Salmon Restoration Initiative!

Background: This Teview was requested by the National Marine Fisheries Service to provide
information for their evaluation of the Oregon Forest Practica Rulesas a component of the
Coastal Salmon Restoration Initiative, Information reviewed Was provided by NMFS and
included the NMFS white paper ( “Appendix 1% identifying six issye areas, and the white papers

Oregon Dept. of Forestry Forest Practice Administration Ryjes (Chapter 629), dated January
1997 and review questions for each of the 3 issues addressed,

both the NMFS white paper and the ODF response, I was struck by the vague and abstract nature
of the debate being joined on both sides. Both sets of papers reflect a rather selective reading of
the relevant scientific literature, and seer more inteni on substantiating positions already taken
than on a balanced weighing of scientific evidence.

It is difficult for a reviewer to evaluate this kind of data-free debate without introducing yet
another set of biases, I have tried to be as objective as possible in my commants. However, a
more useful way to conduct future reviews, where there are significant differences of opinion on
science policy questions, would be to convene an independent pane] of experts and let them
conduct the review pracess in tofo, soliciting the conunents of others as necessary. This is the

kind of review process used by NSF and other science-based agencies to evaluate proposals and

respond to these,
Specific comments;

Issue 1. Risks posed by landslides and debris flows

rate;

Preparcd by Gordon E, Grant, Research Hydrologlst, PNW Research Station, 3200 Jefferson Way, Corvallis, OR, 97330
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3) no procedure for determining the delivery of landslids and debris flows-generated sediment to
fish-bearing streams is utilized under the ODF rules;

4) uncertainty cxists as to how wej] geo-technical specialists can identify high-risk sites;

3) sites with moderate slide potential, which are unprotected yndar ODF rules, can become
unstable following cutting and deserve protection. '

Primery mechanism by which key structura] clements forming channe habitat, i.e., wood and
sediment, enter the channel System (Reeves et al, 199). On the other hand, the importance of
landslides and debris flows as sources ol sediment and wood may be exaggerated in the modern,
managed landscape, where streamside logging and reduction in the sizs of wood entering
channels limjts opportunity for wood and sediment Tecrultment under fess catastrophic
conditions.

The ODF paper takes exception with these conclusions, and takes the position that;

1) In-unit failures are not a significant source of landslides, since loss of root strength does not
significantly affect slope stability; this view is supparted by high failure rates in headwall leave
areas, where trees are left to provide slope stability: -

2) Qver the long-term (nrultiple rotations), the in-unit failure rate is approaches the natural’ (i.e.,
unharvested) rate;”

3) Roads are acknowledged as a major factor contributing to accelerated landsliding and debyis

flows in logged areas in the Ppast, but newer road construction practices, end new knowledge and
techniques for identifying high risk sites arc adequate to reduce risk of road-initiated failures

1) There have been many studies over the past 25 years, conducted by academic, state, federal,
and industry scientists, that have documented an increased risk of landsliding from cleareyts
alone. Most of these studies have employed acrial photographic (echniques with some ground-
truthing, While detection of slides under closed canopies is an issye where only air photos are

" employed, enough studies have incorporated field checking 1o insure a reasonably high leve] of
detection and representation of slide rates under all landscape conditions {i.e., Swanson and
Dyrness, 1975; Swanson and others 1977).

In general, the incressed rate of sliding extends from one to two decades following.harvcst; the
exact timing of this 'window of vulnerability' is consistent with the model of gradually reducad
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root strength as roots decay, Typically, fine roots decay within the first 2.3 years with larger
roots decaying over the next 5-15 years, with roots in wetter sites (i.e., Oregon Coast) decaying
before drier sites (i.e., Idaho Batholith). Typically, landsliding from elearcuts or plantations < 20
years old increases 2-4 times the forested rate. Recent studies following the February 1996
flood are documenting that sliding rates from >20 year-old plantations in the western Cascades
are returning to background (forest) rates. This evidence, too, is consistent, with a Tecovering

The discussion about root Strength seems beside the point. There is quite a bit of evidence from
both field and laboratory studies that roots do impart additiona] cohesion to soils, Even without
penetrating the failure surface, roots provide lateral strength to soilg, thereby increasing slope
stability. Field studies following slides typically (but not always) show broken roots, clear

refute), sinee we don't have stide inventories conducted over multiple rotations, In generu, slide
frequencies are strongly affected by the timing and intensity of large storms that may occur only
once every 30 - 50 years: disentangling the effects of Storm timing relative to harvest is
problematic. Current post-mortems on the February 1996 promise 10 shed some light on this
issue, but the jury is stil] out,

3) There is common agreement that roads are a major factor contributing to increased slides
from harvested areas. Factors include road design and construction techniques that result in
destabilized slopes, road dmainage problems that increase water delivered 1o stide-prone areas,
and road/stream network interactions at stream crossings (i.e., plugged culverts) that initiate
slides and debris flows.

EPA-6822_023400
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Our current ability to identify bigh risk sites has not received adequatc testing and validation,
however. The ODF paper offers no evidence that their criteria for identifying unstable sites,
which are quite broad and include field evidence for both shallow and deep-seated mass
movements, are adequate in the face of slide-triggering storms, Slope stability mapping is not
currently required on state and private land, und thera are no retrospective or prospective studies
(to my knowledge) that have substantiated the premise that geotechnical specialists can identify
high hazard sites. Existing state-of-the-art landslide prediction models (i.e., Montgomery and
Dictrich) are severely limited by the resolution of digital terrain data and lack of information on
soil depth and properties. More intensive. site-specific models (i.e,, LISA) are too data intensive
to be widely applied. '

Current flood studies by both' ODF and PN'W are documnenting the full range of these interactions
. and hold the promise of improved practices in the future. While these studies suggest that slide
rates from roads during the most recent storms were less than in previous large floods, it is not
clear to what extent new road construction techniques or road restoration practices are
contributing to this reduced frequency. Until the past year, there have not been 2 enough of
storms of sufficient magnitude to test new practices, so evidcnce to support the effectiveness of
these measures awaits the conclusion of this work. Another key point is that even though road
construction practices may have changed for the better over the pest 20 - 30 years, a legucy of old
roads are still present on the landscape, contributing 10 slope stability problems. Assessment of
the risk of future landsliding requires identifying where and in what conditlon these roads are,

4) The ODF paper makes an important point, neglected in the NMFS paper, that landslide rates
need to be considered in the context of the natural disturbance regime. See discussion above
under the NMFS paper summary. There have been very few studies that have attempted to
contrast the pre-management sliding rate (including wildfire) with the post-management rate
(including wildfire suppression and logging). The issue is not justthe rate itself; but also the
spatial pattern ~- are the same parts of watersheds being influenced by sliding and debris fows?
Rescarch on thesc issues is still quite rudimentary, although current modeling efforts {i.c., Benda,
CLAMS) promise new insights in the next faw years.

Neither the NMFS nor the ODF paper get at the heart of the problem -- that landslides and debris
flows are a natural and inevitable consequence of steep mountain terrain and high rainfal
Intensities, with or without timber harvest, but that the frequency, spatial pattern, and possibly
behavior of these processes may be influenced by human activitics in such a way as to pose risks
10 salmonids and other aquatic organisms, There is good evidence that cutting and road
construction increase slide frequencies, but we have much less understanding of how the pattern
or behavior may have changed. We are inherently limited in our ability to precisely predict

. Where landslides and debris flows are likely to occur, and how far they are likely to go -- even
our most suphisticated models can only provide rough estimates of probabilities, Finally, while
there is evidence that landstdes and debris flows provide both positive and negative benefits to
fish (who have presumably adaptively evolved to river systems that experience episodic
disturbances), we are unable to state with confidence what the consequences of a particular
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frequency or pattern of disturbances are likely to be,

Issue 3: Potential hydrologic change from land use activities,

The NMFS paper rai S€5 a number of potentia] hydrologic changes due to timber harvest but does
Ttot attempt to constrain ejther their geographic Scope, magnitude, duration, or consequence(s) for

1o mention of recent work (i.e., Jones and Grant, 1996; Wemple and others, 1996) that suggests
that hydrologic changes due to barvest might apply in larger basins, :

The ODF position appears to rest on the following points:

1) Studies showing hydrologic changes due to logging ars inconclusive or show no effect; if
présent, such changes only affect small Storms that don't affect chanpe] morphology and fish
habitat, and in any case are likely to be Iess than hydrologic changes following natural
disturbances, such as wildfire;

2) Past studies do not take into account changing Practices, and current Best Management
Practices (BMPs) particularly for roads, are sufficient to addrass any potential hydrologie
consequences;

3) Other land use practices, such ag urbanization and water withdrawal, result in rauch more

On geography, type and intensity of treatment, etc, Effects of timber harvest activities on §
0w are clearly present in small Wwatersheds, however, and may be present in much larger
basins. Ina recent study that represents the longest and mogt comprehensive retrospective

|
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analysis to date of streamflow records in small (<1 km?) experimental and larger (60 - 600 km?)
basins (but was not cited by either the NMFS or ODF papers), Jones and Grant (1996) reported

absent in the case of the largest events, particularly for large basins, This has never been
demonstrated conclusively, however, and in fact we abserved 20 - 40% higher streamflows from
20 - 30 year old plantations in the H.J. Andrews Forest during the February 1996 stormn (Dyruess,
in review). Jones and Grant (1996) elong with Wemple and others (1 996) postulated that the
road networks may be Playing a particularly important role in incresing the hydraulic routing
efficiency of logged basins, but this has not been proven. '

While the jury is still out in terms of the effects of harvest on the lergest storms, there is commobon
agreement that, in mountain watersheds nt least, the infrequent storms (> 10 year.retumn period)
have the greatest impact on channel morphology, in terms of moving most of the bedload and
restructuring the channel bed. Flows of a lesser magnitude, however, can still play an important
role in terms of transporting sediment (Grant and Wulll, 1991), wood (Lienkaemper and

© Swanson, ), channe] changes (Nakamura and Swanson), and seour and il cycles influencing the
survival of salmonid ¢mbryos (Montgomery and others, 1996). While potential harvest impacts

resulting in peak flow changes that alter fish and fish habitat have never been shown directly,

they car also not be dismissed out of hand.

have been reported from westem Oregon/Coast Range fires. Some inerease in fall flows due to
reduced evapotranspiration would be expected following fire, however.

Both the NMFS and ODF Papers seem to focus more on the peak flow than the low flow uspects
of flow modification. ‘From a fisheries standpoint, however, low flow changes may be as critical,
if not more so, since they occur during high stresy periods (late summer) and are directly
correlated with stream temperatures. The most detailed word to date on this question by Hicks
and others (1991) is not cited by either document. They found that low flows typically increase
by as much as 150% for a period of 5-7 years following harvest, but then decrease below the pre-
barvest levels for a longer period (10-20 years), One possible cxplanation is the regrowth of
riparian, phreatophytic vegetation (e, dlnus sp.). 1tisnot clear how pervasive or persistent this
effect is, hut jt probably deserves some attention,

2) The ODF paper takes the position that BMPs applied to roads primartly to reduce sedimens
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gffects [emphasis mine), are also adequate to reduce any potential hydrologic changes associated
with roads. The argument seems to be that road practices that keep sediment from moving into
streams also function to reduce sreamflows. This Proposition is entirely untested, does not
address the hydrologic effects of the road itself, and seems problematic on its face. BMPs
designed to reduce sediment impacts, i.e., reduce landslides, gulties, ele. do not aler either the
road surface or cutbank subsurface interception, where road-related overland flow can be
generated (Megahan, 1972; Wemple and others, 1996). In fact, most BMPs are designed 1o
deliver road-generated or intercepted waler to & stream, rather than remurn it to the hillslope,
where it might cause gullying or slope instability. This has the effect of increasing the runoff
rate. To my knowledge, there has been no direct monitoring of road-related hydrologic effects,
including the most recent ODF study on the February floods, ‘

Recent, though unpublished work, by Wemple (Ph.D. dissertation, Dept, Of Forest Science,
OSU) is demonstrating that there is considerable variability in how roads respond during
stormflow. Factors contributing to this varation include the road’s position relative to “native’
streamflow gencration mechanisms, and the efficiency of the ditch and gully system in delivering
eXcess waler 10 streams,

3). The ODF point that other land use practices, including wrbanization and water withdrawal,
have more pronounced and immediate consequences for streamflow than timber harvest is
generally true, The magnirude of peak flow increases observed in large basins due to harvest
activities alone appears to be less than the year-to-year or even storm-to-storm variability (Jones
and Grant, 1996). Streams in urbanizing areas show much more pronounced streamflow
Tesponses to increases in impervious area (Booth, 1990). The effacts of resarvoir regulation arc
typically even more extreme (Grant, 1997). But all of this seems to miss the point — that there
are real and demonstrable changes in hydrology due to harvest activities alone, The key question
again is the significance of these changes for aquatic organisms. Neither the NMFS nor the ODF
Ppaper really address this point.
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